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were placed on a shaker, 60 rpm, in the light. Forty ml medium 
was placed in culture flasks with 15 replicates per treatment. 
Seed pods for the three species were obtained. Some pods had 
dehisced and some were still closed. The pods which had not 
dehisced were dipped in ethanol and then flamed. They were 
then placed in 3.5% sodium hypochlorite for 10 min and after-
wards washed in sterile water. The pods were slit and the seeds 
were shaken out so that these were in direct contact with the 
media. Seeds from the dehisced pods were shaken into a 37 
micrometer sieve. These seeds were then sterilized in 1% sodium 
hypochlorite for 5 min, and washed 3 times in sterile water. The 
seeds were scooped up and dropped into the culture bottles and 
dispersed over the surface of the media. Three different media 
were used for experiments with seeds: MS with no supplements; 
MS supplemented with banana pulp from green bananas (100g 
1· 1); MS supplemented with 100 ml r 1 deproteinised coconut 
milk. These media were supplemented with 3% sucrose, 0.0 l% 
myo- inositol at a pH of 5.8, prior to autoclaving. They were 
solidified with I% agar. The cultures were placed in I6 h light 8 
h dark provided by cool white fluorescent tubes at a tluance rate 
of 40 1-1mol quanta m·2s·1• Once the protocorms had developed 
for all the species they were placed on MS with the addition of 4 
g r I activated charcoal. 
Three different growing mixes were used in attempts to accli-
matize the plants of all three species. They were placed in 
sand:soil (2: I v:v); or fine bark: compost (2: 1 v:v) mixtures or in 
straight fine bark. Half were placed in the mist house with bot-
tom heat (30°C) and half were placed in the greenhouse, watered 
3 times a week and treated with Kelpak seaweed concentrate 
( 1:500 dilution) every second week. 
No contamination was obtained with any of the above sterili-
zation methods. E. petersii and E. streptopetala leaves and pseu-
dobulbs showed no response on solid or liquid media. The 
explants turned brown and died after 6 weeks. 
E. petersii and E. cucullata were the first to germinate after 3 
months on MS without any supplement. Seeds on the coconut 
milk containing medium were slower to germinate and those on 
the banana containing medium did not germinate at all. E. strep-
topetala germinated after 6 months on MS with no supplements. 
There was very good germination (70-80%) with E. petersii 
and E. streptopetala with most of the seeds germinating on 
medium with no supplements. E. cucullata seeds, however, had a 
very low rate of germination ( I-5%). E. cucullata seeds that did 
germinate produced big healthy protocorms (Figure 1 A). Roots 
and leaves were produced rapidly after the protocorms had 
developed. E. streptopetala produced numerous protocorm 
masses (Figure I B) with plantlets being produced from these 
protocorms. Although E. petersii was the first to germinate the 
protocorms were slow to develop and slow to produce shoots and 
roots (Figure I C). This only occurred about 2 months after ger-
mination compared to 2-4 weeks for the other species. 
E. cucul/ata protocorms were cut in half in an attempt to 
increase the number of explants in culture. Each half sent out 
new roots and shoots and it was possible to double the numbers 
in culture at every division of the protocorms. Once the proto-
corms were divided numerous roots were produced followed by 
the production of 2 to 3 shoots (Figure 1 D). These plants were 
removed and acclimatized once the root systems were fully 
developed. 
The plantlets of E. petersii and E. streptopetala were placed 
on MS media supplemented with 0.4% charcoal in order to 
increase rooting. Once the plants had developed small pseudob-
ulbs they were removed and acclimatized. Plants placed in the 
mist house died and rotted but those in the green house showed a 
better survival rate. E. petersii did not survive in the bark and 
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bark:compost mixture but there was a 60% survival in the 
sand: soil mixture (Figure I E). E. streptopetala acclimatized with 
90% survival in the fine bark (Figure IF) while those in the 
sand:soil and bark:compost mixtures died. E. cucullata had a 
70% survival in the fine bark but died when the other media were 
used. 
Although the process for the production of these three species 
was slow, more plants could be produced in vitro from a single 
seed pod compared with the number of plants which would be 
produced in the natural environment. These cultured plants are 
being maintained successfully and although they have very dif-
ferent growth habits in the wild, their growth requirements have 
apparently been met. No symbiotic relationship seems to be 
needed for the culture of these species. The method described 
allows for the production of numerous plants. This will assist in 
their conservation. 
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Drimia robusta Bak. (Hyacinthaceae) is of medicinal importance in 
South Africa. In vitro bulblet formation was initiated on bulb scale 
explanls or scales attached to the baseplate on Murashige and 
Skoog medium supplemented with 0.1 g r- 1 myo-inositol, 30 g 1·1 
sucrose, 1 mg r-1 1-naphthalene acetic acid and 2 mg 1·1 
6-benzylaminopurine. Bulblets were excised from the explant and 
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placed on the same medium whereafter secondary bulblets 
formed. Bulblets induced in vitro were rooted in medium containing 
1 mg r-1 naphthalene acetic acid or without hormones and acclima-
tized in a peat:sand:vermiculite mix at the ratio 1:1 :1. 
Keywords: Drimia robusta, medicinal plant, micro propagation. 
tissue culture. 
"To whom correspondence should be addressed. 
The genus Drimia (Family Hyacinthaceae) is a widely distrib-
uted African genus of 44 species, of which 26 are recorded in 
South Africa (Phillips 1951 ). It is a genus in need of revision, 
sometimes regarded as synonymous with Urginea (Hutchings et 
a/. 1996). It is characterised by having carnpanulate peri-
anth-tube small flowers, and spreading perianth segments 
(Hutchinson 1934), with an underground stern and a tunicated 
bulb. Leaf sap often produces intense irritation when rubbed on 
the skin (Hutchings eta/. 1996). 
Drimia robusta Bak. (Synonym D. alata R.A. Dyer), whose 
Afrikaans name is brandui and Zulu name is indongana-zibom-
vana or isiklenama is a southern African medicinal plant. It is 
used by the Zulu as an enema for feverish colds where hot water 
infusions from pounded bulbs and leaves are used. Bulbs are 
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used in protective charm mixes known as intelezi (Hutchings et 
at. 1996). The leaves are said to be diuretic and are used to clean 
the bladder and to treat diseases of the uterus (Pujol 1990). The 
bulbs are reported to have been used in the Cape as expectorants 
and emetics (Hutchings eta/. 1996). 
The active ingredients in Drimia species have not been stud-
ied, but the closely related Urginea species produce various car-
diac glycosides such as scillaren A, which, upon enzymatic 
hydrolysis, yields proscillaridin A (van Wyk et al. 1997). The 
purpose of this work was to investigate the potential of tissue 
culture for rapid propagation in order to conserve this medici-
nally used bulb species. 
Plants for the experiment were obtained from Silverglen Nurs-
ery in Durban. Bulbs were used for the experiment. The bulbs 
were cleaned in running tap water for 20 minutes after removing 
the outer damaged scales. The bulbs were then cut into 4 quarters 
and each quarter sterilized by dipping in I% Ben late® (fungi-
cide; 50% active ingredient benzimidazole) containing Tween 20 
for 20 minutes, followed by a I minute dip in 70% ethanol, 30 
minutes soak in 3.5% sodium hypochlorite (Jik®) containing 
Tween 20, and then rinsed 3 times in sterile distilled water. 
Two types of explants were used, one with base plate and 2-3 
scales attached and the other from the bulb scales. The explants 
D 
Figure 1 In vitro propagation of Drimia robust a. A. Formation of bulb lets on a bulb scale explant. B. Proliferation of bulblcts. C. Sepa-
rated bulblcts on rooting medium. D. Acclimatized plant. 
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with base plate attached were prepared by cutting about I em 
above the basal disc, then cutting the base plate into sections 
with 2 or 3 attached scales. The bulb scale explants were pre-
pared by cutting I cm2 pieces from the sterilised scales. The 
explants were then placed into culture tubes containing basal 
medium, with the base plate into the medium for the explants 
witlr base plate, or with either the abaxial or the adaxial surface 
in contact with medium. The medium used was Murashige and 
Skoog ( 1962) supplen,1ented with I 00 mg r 1 mya-inositol and 
3% sucrose, and solidified with I% Unilab agar after adjusting 
the pH to 5.9. The basal medium did not contain hormones. The 
cultures were maintained at 25°C in a 16h:8h light:dark regime 
under 50 ~unolm-2 s- 1 light intensity provided by cool white flu-
orescent tubes. Explants found to be free of visible contamina-
tion after I week were transferred toMS medium supplemented 
with I mg l-1 naphthalene acetic acid (NAA) and 2 mg r 1 6-ben-
zylaminopurine (BA). 
Sterilization of the bulb proved difficult. Initially there were 
60 explants, 25 of which had basal plate attached to the scales 
and 35 were bulb scales. After two weeks in culture 48% of the 
base plate and 46% of the scale ex plants were lost to contamina-
tion. 
Bulblets formed between the scales after 2 weeks in culture on 
explants with base plate. On bulb scale explants it took a little 
longer, nearly 4 weeks before bulblets formed (Figure lA). Bul-
blets only occurred on the adaxial side of the bulb scales, but it 
did not matter whether the abaxial or adaxial surface was in con-
tact with the medium. Bulblets formed on all explants. The 
number of bulblets formed on both the base plate and bulb scale 
ex plants was the same, i.e. about an average of 4, but some bulb 
scales had as many as II bulblets formed. Excised bulblets were 
placed on MS medium with 1 mg 1- 1 NAA and 2 mg r 1 BA. 
The bulblets produced secondary bulblets which could be sep-
arated from the original bulblet. After two months enough mate-
rial was obtained to initiate a hormone grid trial to determine the 
optimal hormone concentration for micropropagation. The mate-
rial was placed on media with a fixed concentration of NAA (I 
mg r 1) and varying concentrations of BA (0, J, 2 and 5 mg r 1) 
Nine replicates were used for each treatment. The medium con-
taining NAA alone caused formation of roots, while media with 
BA Jed to formation of bulblets. With the highest concentration 
of BA, more bulblets were formed but they were abnormally 
shaped. At lower concentrations of BA, low numbers of well 
shaped bulblets were formed (Figure I B). Callus started forming 
after 3 weeks on all the media with BA; however, the callus pro-
duction was most prolific on the medium with 1: I hormone com-
bination. Bulblets were initiated on the callus. The medium with 
NAA :BA at the ratio 1:2 was found to be optimal for micropropa-
gation. 
All material was subsequently transferred to culture flasks 
containing MS medium with 1 mg r 1 NAA and 2 mg r 1 BA for 
bulking up. Individual bulb lets of a height of 3 em were trans-
ferred to medium with either 1 rng r 1 NAA or without hormones 
for rooting (Figure !C). After root proliferation the plantlets 
were transferred to pots containing peat:sand:vermieulite in the 
ratio I: I: I and maintained in a plastic-covered enclosure ( 166 
em length x 3 7 em height x 120 em breadth), to maintain high 
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humidity, in the greenhouse, with daily watering for about 2 
weeks. After the first week, the enclosure was gradually opened 
to expose the plants to lower humidity in order to acclimatize 
them. Shoots that had not rooted were also transferred in the 
same way, but the shoots were dipped in Seradix I Q<) before 
planting in the soil mixture. The bulblets were successfully accli-
matized in this way (Figure ID). 
In vitro bulblet formation has been observed in other Hya-
cinthaceae members and especially in the closely related mem-
bers of the genus Urginea (Jha et a/. 1984; Jha & Sen 1986; El 
Grari & Backhaus 1987). Bulblet formation in Urginea maritima 
(Red squill) was observed at low concentrations of BA alone or 
in combination with NAA, and darkness was required for bulblet 
formation (EI Grari & Backhaus 1987). In contrast to this, dark-
ness was not required for Drimia robusla. In Urginea indica 
(Indian squill) only scales attached to a small segment of the disc 
responded to callusing and regeneration (Jha eta/. 1984), while 
in Drimia robusta both base plate and bulb scale explants regen-
erated bulblets. 
This study presents a protocol for micropropagation of D. 
robusta and it is hoped that this will be helpful in the conserva-
tion of this medicinally used bulb-species. 
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